L5 luciferase reporter mycobacteriophages: a sensitive tool for the detection and assay of live mycobacteria.
Recombinant bacteriophages provide efficient delivery systems for introducing reporter genes into specific bacterial hosts. We have constructed mycobacteriophage L5 recombinants carrying the firefly luciferase gene inserted into the tRNA region of the phage genome. Infection of Mycobacterium smegmatis by these phages results in expression of the luciferase gene and light emission. Fortuitously, the luciferase gene is expressed continuously in lysogens surviving infection. Synthesis of luciferase from a mycobacterial promoter created by cloning enables the detection of extremely small numbers of M. smegmatis cells. These reporter phages can be used to discriminate between drug-sensitive and drug-resistant strains of M. smegmatis, and may provide tools for the rapid identification and classification of antimycobacterial agents.